1. Pa3paboTKa 1 BbiNnoJIHEHUe NPorpaMmbi

B 3ToM rnase Mol pacCMOTPUM, KaK MOXHO 3anncaTb, OTTPaHC/INPOBaThb 1 BbIMOJIHUTL MNPOrpaMMy Ha A3blke acceM6nepa.

Accembnep — 370 cnewumanbHas NpPorpaMMa, ocyLLEeCTBASIOLEN NepeBos (TpaHCNALMI0) NporpaMMbl Ha A3bike acceMbrnepa B
nporpamMmMy B MalUWHHbIX Kofax. [103Tomy noboit accembnep MoXHO Ha3BaTb U TPAHC/ISTOPOM.

[lporpaMmMa 3anuncbiBaeTCa Ha AMCK C NOMOLLbIO TEKCTOBOr0O peflakTopa, 3aTeM TpaHC/mMpyeTca acceM6nep0M B KOLbl, nocne
3TOr0 3arpyXaeTca B MNaMATb KOMMbIOTEPa M BbIMOJIHAETCA.

Ecnn 3Tux CpeacTB HET, TO MHOMAa MOXHO OTTPaHCANPOBaTb MPOrpaMMy Ha A3blke accembnepa Bpy4YHyl0 M 3anucaTb B
NaMATb MaLLWHbI NOJyYeHHble KOAbl C MOMOLLbIO CreunalibHbIX ornepaTopoB A3bika MSX BASIC.

KomaHfa Ha f3blke accembriepa — 3T0, Kak MpaBWJio, MHEMOHMYECKAs 3anMucCb OAHON KOMaHIbl MUKpOMpoLeccopa
(MaLLMHHOM KOMaHb).

KpoMe KOMaH[ B TEKCTe NMporpaMMel Ha f3blke accembriepa MOryT BCTPETUTLCS M LUPEKTUBLI accembnepy. AUpeKTuUBsI
06bIYHO He TPaHCAPYIOTCA, a ABAAOTCA YKa3aHMeM acceMbniepy BbINOHUTL ONpefeseHHoe AeNCTBIe.

Ons Mukponpoueccopa Z80 npuMeHumMbl accembnepsl DUAD, M80, GEN80O, PoboTpoH-1715 u gpyrue. Kpome pasnnyHbIX

Ka4eCTBEHHbIX XapaKTEPUCTUK OHN UMEIOT pa3invatoineca Ha60pbl OVPEKTUB.

OTTpaHCAMpOBaHHaA MallMHHaA nporpamMma o0bbl4HO MOXKeT ObITb NpefCcTaBNieHa B O4HOM U3 ABYX (hOopMaToOB — .0BJ 1iu
.COM. MporpaMmel TMa .0BJ 3arpy»aloTca 1 BbINOAHATCA B cpeae MSX BASIC n 06b14HO TpaHCMpyoTcs ¢ agpeca 8000h u
BblLWE, ANA 3anyCKa NCMNOJIb3yeTCA KOMaHda:

BLOAD"PROG.0BJ", r
Mporpammbl Tvna .COM paboTatoT Kak 3aaqn onepaumoHHon cuctemsl MSX-DOS n pa3mewtatotca ¢ agpeca 100h.

Pa3Hble TpaHCAATOPbLI MOryT AaBaTb MALUUHHBIA KOJ A5 MUKPOMPOLIECCOPOB Pa3HbiX TUMOB, HanpuMep ana Z80 wnu ans
Intel 8080.

1.1. PepakTupoBaHue TeKCTa NPorpamMmol

MTaK, Mbl XOTUM HanucaTb Nporpammy. [1n4 3TOro Hafo 3arpy3nTb TEKCTOBLIN pefakTop (HanpuMep: TOR, MIM, SCED, TED
Unn gpyrow). 370 MoXxHo caenatb B MSX-DOS, BCTaBMB AUCK C peAakTOPOM B ANCKOBOZA M HabpaB B OTBET Ha MpurialleHme
DOS unmsa penakTopa:

A>ted

Mocne 3arpy3ku peaakTopa MOXHO HauyMHaTb HabupaTb NporpamMmy.

Ecnn Mbl XoTuM nony4nTb hain Tuna .0BJ, TO MOXXHO BOCMOJIb30BaThCA accembnepom DUAD. Mprmep nporpamMmel A 3TOro
TpaHCAATOpa NPUBOANTCA HUXKE.

YKaxeM agpec, C KOTOPOro Hy>KHO OTTPaHC/AMPOBaTh Hally NMporpaMMy U C KOTOPOro oHa bydeT 3arpykeHa B NamMsiTb
KoMnbloTepa. Agpec MoxeT 6biTb B UHTepBase oT 8000h no DE76h gna mawuHel yuntens n 8000h - F37Fh gnsa mawuHebl
y4YeHMKa. DTO MOXXHO cienaTb AnpekTmBon accembnepa ORG. Hanpumep,

ORG 9000h

Mpn HanWcaHMK NPorpamMM noJsie sKkpaHa obbIYHO pacnpenenaoT cedyloLUuM 06pa3om:

® epBble BOCEMb MO3ULINIA OTBOANTCS NOJ METKMU;
® BTOpbIe BOCEMb MO KOMaHAY;
e crefytouime BOCEMb Mo OnepaHabl;
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® BCe OCTaJibHOE MeCTO NnoL KOMMEHTapuu.

OupekTnBey ORG HYXHO pa3mecTuTb BO BTOpOM cTonbue, a agpec — B TpeTbeM. Mpu Habope yaobHO Nosib30BaThCA
KnaBuwen Tabynsumm TAB.

B nporpammy B Nt060M MeCTe MOXXHO BCTaBASATb KOMMeHTapuu. KOMMEHTapUii LOMHKEH HAaYMHATbLCS C CMMBOJA ;' (ToYKa C
3anaTon). Mocne KOMMeEHTapmMs He MOXeT CTOSTb KOMaHAa (T.e. BCA CTpOKa nocsie ';' cYMTaeTCss KOMMEHTapuemMm).
KOMMeHTapun He TPaHC/MPYITCS acceMBAEPOM HU B KaKOW KO, a CNy)aT A5l NOSICHEHWS CMbIC/Aa NPOrpaMMsl ApYriuM
NPOrpaMMncTaM Wiy ero HarnoMyHaHNs CamMoMy aBTopy.

BcTtaBuM B Hally nporpamMmmy KOMMeHTapI/II7I N HanuweMm HeCKOJIbKO KOMaHO N OUPEKTUB:

ORG 9000h
; YCTQHOBUM HaYanbHbIN afpec KOMIMASLMN
LD b,40h ; 3arpysunu B peructp b 40h
beg: DEC b ; b <= b-1
JR NZ,beg ; ecnnHe 0 - nepeinTn Ha MeTKy beg
RET ; MHa4ye BO3BpaT
; KOHEeL, NporpaMmbl
END

B KOHLe nporpamMMbl CTaBuTCs AnpekTuBa END — yka3saHue accembnepy, YTo Aasiblie TPaHCMPOBaTh HE HAZ0 WK HEYEro.

Ecnn pa3pabaTbiBaeTcsa He rnaBHas nporpamMma, a noanporpaMMa, HanpuMep, BbidbiBaemMas n3 MSX BASIC, To B KOHUe
noanporpamMmbl He06X0AMMO NOCTaBUTb KOMaHAy BO3BpaTa B MecTo Bbi3oBa — RET.

Mocne TOro Kak nporpaMmMa HanncaHa, eé HeO6XO,lJ,VIMO 3anucaTb Ha AUCK. XKenaTesibHO NPUCBONTb en pacwunpeHue .ASM
nnn .MAC, yKa3sbiBatoLlee, 4T0O 3TO NCXOAHbIN TEKCT nporpamMmMbl Ha A3blke acceM6nepa nnun MaKpoacceM6nepa, Hanpumep
example.ASM nnu keys .MAC.

3aTeM NporpamMMy MOXXHO OTTPaHC/IMPOBaThL accembiepom.

1.2. AccemOaupoBaHue nporpaMmmbl

B npumepax Mbl byaem ucnonb3loBaTh accembnep cuctembl DUAD dmpmbl ASCIH nnmn makpoaccembnep M80 (Bbl MoXxeTe
ncnonb3oBaTh Ntobon apyroin). HaseaHne accembnepa MOXXHO yBMAETb B NEPBbLIX CTPOKAX JIMCTUHIA NPOrpaMMsl.

1.2.1. AccembnupoBaHue B cucteme DUAD

Kak y>xe roBopuJioCb, eC/i Mbl XOTUM MOAY4YMTb halin Tuna .0BJ, MOXKHO BOCMOb30BaTbCa accembnepom DUAD.

Ons Bbi3oBa cuctembl DUAD Heobxogmmo nepenTtun B pexxum MSX BASIC n HabpaTb KoMaHAy:
run"DUAD.BAS"
3aTeM Bbl LomkHbI BbibpaTh B «MeHI0» Assembler, HaxxaB knaBuLy H Mpu npaBunbHOM 3anycke accembnepa Bam 6yayT

3afaHbl BONPOChl. B 0TBET Ha HUX Bbl JOJIKHBI BBECTU UMSA halsia UK HaXaTb BBomﬂl, ec/n BaM COOTBETCTBYylOLee
LencTBue He HY>KHO. CNCTeMOoN 3a4aloTCs CnefytoLine Bonpochl:

Source [ dain - ncxopHbIN TEKCT |

List [ dann ons 3anmucm aucTuHra |

Object [ dann gns 3anncy OTTPaAHCAMPOBAHHOM NPOrpaMMbl |
Label A [ dann ons meTok 1 afpecos no angasuTy]

Label L [ dann pns MeTok 1 apecoB No BO3PaCcTaHMIO aApecos |
Cross ref: [ dain nepekpecTHbIX CCbIIOK ]

Ha nepBbiit BONpoC oTBeT o0bs3aTeseH, Ha Apyrue — HeT. Hanpumep, MOXXHO OTBETUTL Tak:

Source : example.asm
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List : example.lst
Object : example.obj
Label A

Label L

Cross ref:

Mocne 3Toro accembnep Ha4YHET TPaHCAALMIO U Yepe3 HEKOTOPOoe BpeMs BbigacT coobuieHne «No errors in text» (HeTt
oWKnBOK B TeKCTE). ITO 3HAYNT, YTO Halla NporpamMmma HanucaHa 6e3 ownbok 1 ycnewHo oTTpaHcAnpoBaHa. Ecam byaoyT
Apyrue cooblieHuns, To TpaHC/MPOBaHMe He yaanocb (MPUYMHON MOXeT 6biTb OwnbKa B NporpaMme, 3alimMTa Ha ANCKE UK
ele 4YTo-To).

Ons Bbixoda n3 cuctemel DUAD Ha Bonpoc «Source:» BBeguTe

*BASIC

Ecnu B nporpamMme 6611 OWNBKM, MOXKHO NPOCMOTPETL C MOMOLLLIO TEKCTOBOIO peflakTopa (alin ¢ paclumpeHnem « LST»,
Hanpumep,

A>TOR example.lst

JICTWHr Hawen nporpamMmmsbl, €Cnin Bce 66110 cienaHo npaBuJibHO, 6y)J,6T WMETb BUA:

Z80-Assembler Page: 1
ORG 9000h
; YCTaHOBU/IN HaYabHbIV afpec KOMNUASLUN
9000 0640 LD B,40h ; 3arpy3wnu B peructp B 40h
9002 05 BEG: DEC B ; B <= B-1
9003 20FD JR NZ,BEG ; ecnu He 0 - nepenT Ha BEG
9005 C9 RET ; WHaye BO3BpaT

; KOHel, MporpaMMb
END
No errors in text

KonoHKa cneBa — wWeCTHaJuaTePUYHble agpeca MallMHHbIX KoMmaHg (9000, 9002, 9003, 9005). Pagom c agpecom —
MaLUWHHBIA KoL KOMaHAbl. Takum 06pa3om Hala nporpaMMa B MalUMHHbIX KO4aX BbIFASAMT Tak:

06400520FDC9

1.2.2. AccembnupoBaHue nocpeacrsom M80

C nomouibto accembnepa M80 MOXHO MOAYYUTL MPOrpaMMbl TMa .COM. TeKCT NporpaMMbl, KOTOPYIO Mbl Habupanu Bhille,
OyneT UMeTb HECKOJIbKO OT/INYAIOLLMIACA BUL:

.Z80
LD B,40h ; load 406h in B
BEG: DEC B ; B <= B-1
JR NZ,BEG ; if not 0 - go to BEG
RET ; else return
; end of program
END

MepBasa oupekTUBa 3TOW NporpamMmmbl coobwaeT accembnepy, 4T0 KOMaHbl 3anucaHbl B COOTBETCTBMM C MHEMOHMKoW Z80.

Mocne 3anucu TekCTa Nporpammel B (haiin C paclumpeHmem .ASM, He Bbixoasa 13 MSX-DOS B MSX BASIC, HabepuTe KoMaHay
BMAa:

A>MB0 =example.asm/L

JIncTuHr nporpaMmbl example.ASM 6yneT 3anucaH B ¢aiin example.PRN. Pe3ynbTaT TpaHcnsauum byneT 3anucaH B daiin
example.REL (KOTOpbIN 3aTeM foJKeH ObiTb 06paboTaH pefakTOpoM CBA3ei 1 npeobpa3oBaH B (ana Tuna . COM).
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bonee nonHas dhopma Bbi3oBa accembnepa M80 BbIrIAQUT Tak:
A>M80 example,example=example.asm/L

30eCb NepBoe UMs — UMs Pe3y/bTUPYIOLEro (haiina, BTopoe — ANS JINCTUHIa, TPeTbe — TEKCT Ha accembnepe.

ECnn He Hy>XXeH HW MalVHHbIA KOA, HU IMCTUHT, MULLYT:
A>MB0O ,=example.asm

EC/in Hy>XeH TOIbKO IMCTUHT, TO TaK:

A>M80 ,example=example.asm/L

Ecnn ncxomHbin CbaVIJ'I MMeeT paclinpeHmne MAC, TO B KOMaHAaxX 3TO pacllMpeHne MOXKHO OnyCcKaTb.

Mpy TPAHCAALMN MOTYT BbITh NCMOJIb30BaHbI CIEAYIOLLME KIOYU:

Kniou OnucaHue

/0 nevyaTaTb BOCbMeEPUYHbIE adpecCa U Yncia B BOCbMepn4HOM Buge

/P co3faHue cTeka s accembnepa

/R M5 06BEKTHOrO halia Kak y MCXO4HOro
/X ycTaHoBka STFCOND

/L BbIBOA, NCTWHIa B ann Tuna PRN C MMeHeM KaK y NCXOAHOro

/C | reHepupoBaTb (hai NepekpPecTHbIX CCbIZIOK C UMEHEM KakK Yy UCXOMHOMo U pacluvpeHnem CRF

/Z NCnonb3yeTcs MHEMOHMKa Z80

/1 NCMNoJib3yeTcs MHEMOHMKa Intel 8080

/H nevyaTaTb WeCTHaauaTepuyHble agpeca U Yncaa B WeCcTHagUuaTeEPUYHOM BULE

/M WHULUMWANN3MPOBATL NaMATb 419 AMpekTuBbl DS Hynamun

Onsa co3paHus dania Tuna COM Bbi3biBaeTCs peaakTop cesazen L80.

1.3. PepakTupoBaHue cBa3en u cbopka nporpaMmmsl

PepakTnpoBaHue cBsizelt 1 cbopka NPOrpammbl BbINMOJIHATCA NOCae TpaHcaauumn accembnepom M80. OHM OCyLLECTBNAOTCA
npu nomowmn pepnakTopa ceasen L80. Ha 3Tom 3Tane 06beAUHATCA BOEAWHO BCE PAa3pPO3HEHHbIe YacTu NpPOrpaMmbi,
3anucaHHble B pa3nnyHbix REL-harinax nam bubnnotekax. MoryT Takxe 6biTb MOAKAOYEHbI BMOANOTEKN CTaHAAPTHBIX UK
LONONHUTENBbHBIX PYHKUMIA a3blka C unn Opyrux A3blkoB. Pe3ysibTaToOM pefakTUPOBaHUA ABNAETCSH HenepeMellaeMbli
06BbEKTHBIN KOL NPOrpaMMbl, 3anMCbiBaeMbIl B halin ¢ paclumpeHnem . COM.

3ajaHue Ha peaakTUpOBaHWE NMPOrpaMMbl, HaMMCaHHON Ha f3blke accembnepa, Kak MpPaBWao, BbIFAAAUT CAeayloWwmm
obpa3zom:

A>L80 ums,umsa/n/e

3aeck umsa — 3710 umsa REL-chaiina, oTTpaHcanpoBaHHoro accembnepom M80.

3afjaHue Ha penakTunpoBaHne nporpamMmmel, B KOTOp0I7I ynpasadwowmm Mmooynem aBndaeTcs CDYHKLI,I/IFI main, HanncaHHasa Ha
a3blke C, 06bI4HO npomnseBoanTCAa cnegytowmnm O6p330M:

A>L80 ck,OcH-Uma,Nma-Pannall/s],Uma-®anna2[/s],...,clib/s,crun/s,cend,ma-COM-cdanna/n/e:xmain
340ecb OcH-UmMa — 3T0 nMs REL-thanna, cogepxalwiero kog yHkumMm main. REL-annbl ck, clib, crun v cend BXOAAT B

komnnekT ASCIl C n nx nogknoyeHne obasaTenbHO 418 Nosib3oBaTens, usberawwero BHNUKaTb B TOHKOCTU CTPYKTYpbI
komnunsaTopa A3blka C.
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Mosib30BaTe/Nb AO/KEH MOAKMOYUTL BCe REL-haiinbl, cogepxalive Moayan, HeobxoauMble A8 pPa3pelleHns BHELIHUX
CCbUIOK.

MapameTpbl pepgakTopa cBsizein L8O:

Knioy OnucaHue
/s NOAK/I0YMTL He BCo BnubnnoTeky, a ToJIbKo HeobxoauMble MOaY N
/p YyCTaHOBWUTb Ha4asibHbI agpec pa3MeLleHns NporpamMmmbl B MamaTu
/d yCTaHOBUTb afipec pasMeLleHns CerMeHTa AaHHbIX
/u BblAaTb CMNCOK Hepa3peLleHHbIX CCbII0K
/m BblAATb agpeca rnobanbHbiX UMeH
/n[:umsa] | 3anucate COM-than Ha auck[,yCTaHOBUTbL TOYKY BXOAa B NporpaMmmy]
/9l :vma] | BBINONHUTL NPOrpaMMy [C yKa3aHHOW TOYKM BXxoaa]
/el :umsa] | BoinTK B DOS [,yCTaHOBUTb TOYKY BXOAa B NporpaMmmy]

PenakTop CBsA3ei C030a€T NporpaMmy, 3arpyatoLLylocs 1 CTapTyloLyto ¢ agpeca 100H.

YT106bl CO3MaTh NPOrpaMMy, 3arpyXatoLlycs ¢ agpeca, oTauM4Horo ot 100H, Heo6Xx0AMMO He TO/IbKO MCMO/b30BaThb
napameTpbl /p, HO 1 YKa3aTb UMs TOYKM BXOMa B MapamMeTpax /n uin /e,

1.4. BbinosiHeHMe nporpamMmsl

B cnyyae ycnewHon TpaHCAALMN Mbl MOXXEM BbIMOJHUTL Hally nNporpamMy. s 3anycka nporpaMmmbl Tuna .0BJ HaAo BbINTY
B MSX BASIC 1 3arpy3uTb NporpaMmMmy KOMaHAom:

BLOAD"example.obj",R

bykBa R 0603Hay4aeT «BbIMOJHMTb». MalnHa TYT e A0JKHa BblAaTb Ok. Tak Kak Halla nporpaMMa y>xe 3arpy>xeHa, eé
MO>XHO BbIMOJIHUTbL CHOBA. [171 3TOro Hafo onpefennTb e€ Kak hYHKUMIO 1 nepefaTth en ynpasieHue.

DEFUSR = &H9000: I = USR(0O)

MalumHa cHoBa BblgacT Ok.

Kak Bbl MOr/IM MOHSATbL, NPOrpaMMa HanMcaHHas HaMK BbllLe — HE YTO MHOE, KakK 0BbIKHOBEHHas 3aflep>KKa BO BpeMeHu. Ho
Ha[o CKa3aTb, YTO 3TY 3aZepPXXKy MNpu BbINOJHEHUN Bbl He 3aMeTnTe. 3T0 06BACHAETCS 60bLION CKOPOCThIO BLIMNOJIHEHUS
nporpamMm Ha si3bike accembinepa. M03ToOMy ANF HAaNMCaHWS 3aepXXeK 0ObIYHO NCMOJb3YOT Napy PerncTpoB.

3T0 Mbl paCCMOTPUM HECKONbKO HMXe, a ceidac nonpobyem HanmucaTb 3Ty XXe MporpamMmmy, HO «OTTPaHCIMPOBaB»
CaMOCTOSTENbHO 1 3anncas Yepe3 MSX BASIC (MOXHO npefBapuTesibHO 3arpy3nTb B TEKCTOBbIM PEAAKTOP JINCTUHI Hallen
nporpamMMbl 1 NOCMOTPETb, KaK OHa OTTPaHCANPOBaHa):

10 DATA 06,40 :REM LD  B,40 9000
20 DATA 05 :REM DEC B 9002
30 DATA 20,FD :REM JR  NZ,9002 9003
40 DATA C9 :REM RET 9005
100 REM 3arpyxaem koAbl B MamMaTb

110 DATA z

120 N=&H9000

130 READ A$:IF A$<>"Z" THEN POKE N+I,VAL("&H"+A$):I=I+1:GOTO 130
140 DEFUSR=N:I=USR(0)

150 END

Ecnu Bbl He yBepeHbl, YTO OTTPAHC/IMPOBaN NPaBUIIbHO, TO 3arpy3nTe B TEKCTOBLINA PEAAKTOP JNCTUHT (paclumpeHue LST) u
cBepbTe KOAbI.

3anycTue 3Ty Nporpammy, Bel NosiyyuTe TOT Xe pesyibTaT, YTO U Npu 3anycke daina 0B, 0lHAaKO NOCTOAHHOIO obpalleHus
K IIMCKY YyXXe He TpebyeTcs.
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Kak y>Xe roeopufioCb Bbllle, Mporpammy Tuna .REL HyXHO 06paboTaTb pefaKkTOpOM CBf3ei, 4ToObl MONY4YUTH
COOTBETCTBYIOLLYIO NPOrpamMmmy Tuna . COM.

Ons 3anycka nporpaMMbl C paclumpeHnem . COM HabepuTe B pexxnme MSX-DOS eé nms 6e3 paclumpeHums:
A>example

WTak, ecan y Bac BCce nony4unocs, no3gpasnsem Bac ¢ BoinosHeHnem Ballen nepBoi NporpaMMbl Ha A3blke accembnepa Z80
11

1.5. OpraHusaumsa ceasen ¢ nporpaMMmamMm Ha A3bike MSX BASIC

Mpwu pa3paboTke NOANPOrpaMM, HanmMcaHHbIX B KOAAX, KOTOPble AO/KHbI BbI3bIBaTbCA M3 MporpaMM Ha sisbike MSX BASIC,
4acTo BO3HMKAET npobiema nepenayn napameTpoB B NOAMNPOrpaMMy 1 NoyYeHus pesynbTaTa U3 NoAnporpamMmbl.

Ons ocCywlecTB/iIeHNA 3TOro BO3MOXHbl ABa OCHOBHbIX cnocoba — mcnonb3oBaHue obwen NamaTn M cobCTBEHHO
nepe,uaqa/nonyqume NnapaMeTpoB. MO>XeT MCnoab30BaTbCA U KOMOBMHaLMA 3TUX CnocoboB.

1.5.1. O6wasn namMAThb

B 3TOM cnydyae BbigenseTcs ofHa WM HECKOIbKO fiYeek NaMATW C 3apaHee M3BECTHbIMW ajpecamu, U MporpaMmsbl
0OMEHMBAIOTCA LaHHBIMK Yepes 3TK a4eikun. Ha a3bike MSX BASIC ans atoro ucnons3ytotrcs onepatop POKE u dyHKuna
PEEK.

MpvmMep nporpammel Ha a3bike MSX BASIC.

10 CLEAR 200,&H9000 : REM ycTaHOBKa rpaHuLi
20 DEFUSR = &H9000 : REM agpec nognporpaMmsi
30 BLOAD "example.obj" : REM 3arpy3ka ¢ gucka

40 X = 124 : REM 4ucno ons nepegaym
50 POKE &HA000, X : REM 3anuce aprymeHTa
60 I = USR(O) : REM BbI30B NoAnNporpamMmmbl
70 Y = PEEK(&HA001) : REM 6epem pe3ynbTaT

80 PRINT Y

90 END

JINCTVHT BbI3bIBAEMON MPOrpaMMbl Ha si3bike accembnepa:

‘comm. memory ‘' 780-Assembler Page: 1
TITLE ‘comm. memory ‘'
ORG 9000h
9000 3A00A0 LD A, (DAGOOh) ; bepem aprymeHT
9003 3C INC A ; yBenu4nTbL A
9004 3C INC A ; €lle pa3
9005 3201A0 LD (0AGO1h) ,A ; 3anucoiBaem pesynbTaT
9008 C9 RET ; BO3BpaT
END
‘comm. memory ‘' Z80-Assembler Page: 2

No errors in text

B pe3synbTaTte paboTbl MSX BASIC-nporpaMmbl C 3TOM NOANPOrPaMMOi JOJIKHO MONYHYNTLCA YnCao 126.

JocTouHcTBOM 3TOro cnocoba nepeflayn faHHbIX BASETCS BO3MOXHOCTb Mepefiayn U nojayvyeHus u3 noanporpamMmo
60/bLUMX MACCMBOB MHGOPMALIMN.
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1.5.2. Nepepaya v nonyyeHne napaMeTpos

Mpwu BbI30BE Nognporpammel, onpegeneHHon Kak USR, nHtepnpeTtaTtop a3bika MSX BASIC 3anuceiBaeT B peructp HL agpec
apudmeTnyeckon nepemeHHoin, B DE — cCbiIKy Ha afipec CTPOKOBOI0 BblpaXKeHMs, a B akKyMynsaTop A u adenky &hF663 —
TUN nepeMeHHoOW. Mpn 3TOM Ond 3Ha4YeHUn Lenoro Tuna agpec B HL HyXXHO yBenn4nTb Ha 2, a nepBble Tpu 6anTa
CTPOKOBOr0 yKa3aTensa B DE XpaHAT AAMHY 1 peasibHbl agpec CTPOKU.

MHorpa ynoGHee BOCMOJ/Ib30BaTbCsA rOTOBbIMWU MOANPOrpaMMaMu nepefadn n ﬂp806pa3OBaHVIFI LOaHHbIX.

Ona nepenayn ogHO6aNTHOrO apryMmeHTa U3 nporpaMmbl Ha A3bike MSX BASIC nognporpamme B Kofax 4yepes pernctp A
ncnonb3yetcs nognporpamma M3Y no agpecy &h521F.

Ona nepenayn aByxbanTHoro aprymeHTa n3 MSX BASIC ncnonb3syeTtcs nognporpaMma C HavaabHbIM agpecom &h2F8A. OHa
3anucbiBaeT aprymeHT B permctp HL.

Ina nepepayn apyxbaTHoOro pesynbTaTa M3 noanporpaMmbl B kogax B MSX BASIC ncnonb3yetca nognporpamma &h2F99.
OHa BO3BpalllaeT 3HayeHne, 3anucaHHoe B HL.

PaccMoTpuM NpuMepsl.
Mepefaya oHOBANTHOrO apryMeHTa 1 NoslyyeHne pesyibTaTa.

Mporpamma Ha MSX BASIC:

10 CLEAR 200,&H9000 : REM ycTaHOBKa rpaHuLi

20 DEFUSR = &H9000 : REM apgpec nognporpaMmbl
30 BLOAD "example.obj" : REM 3arpy3ka ¢ gncka

40 X = USR(45) : REM BbI30B MoanporpaMmbl
50 PRINT X : REM Bo3BpaT 3HayeHusa B X
60 A = 73

70 X = USR(A) : REM BbI30B nognporpaMmbl
80 PRINT X

90 END

Henb34 B Ka4yecTBe aprymMmeHTa UCMob30BaTh 3Ha4YeHWe He B Anana3oHe 0..255. Hanpumep, 3HaveHune 260 BbI30BET OLLMOKY.
JIncTuHr NnporpaMmebl example . asm:

'pass one-byte' Z80-Assembler Page: 1
TITLE 'pass one-byte'
ORG 9000h
; === 3anucaTb aprymeHT B A
9000 CD1F52 CALL 521Fh
; --- 06paboTka aprymeHTa
9003 3C INC A ; YyBeIM4uTb A
9004 3C INC A ; ele pas
; --- BO3BpaT pe3ynbTaTa Yyepe3 HL
9005 2600 LD H,0
9007 6F LD L,A
9008 C3992F JP 2F99h ; BO3Bpallaem pesynbTaT
END

Mocne BbINOSHEHWA MporpaMMbl By Ay T HanevyaTaHbl Yucna 47 n 75.
Mepepaya nByx6aTHOro aprymMmeHTa W nojlyyeHune pesynbTaTa.

Mporpamma Ha MSX BASIC:

10 CLEAR 200,&H9000 : REM ycTaHOBKa rpaHuL
20 DEFUSR = &H9000 : REM apgpec nognporpaMmsl
30 BLOAD "example.obj" : REM 3arpy3ka ¢ gncka

40 X = USR(1045) : REM BbI30B moanporpaMmbl
50 PRINT X

60 A = 23678

70 X = USR(A) : REM BbI30B nognporpaMmbl
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80 PRINT X
90 END

JIncTuHr nporpaMmebl example . asm:

'pass two-byte' 780-Assembler Page: 1
TITLE 'pass two-byte'
ORG 9000h
; --- 3anucaTb aprymeHT B HL
9000 CD8A2F CALL 2F8Ah ; neped. 2-x 6anT. nap.
; --- 0bpaboTaTb aprymeHT
9003 23 INC HL ; yBennuntb HL
9004 23 INC HL ; ele pas
; --- BO3BpaT pe3ynbTaTa Yyepe3 HL
9005 C3992F JP 2F99h ; BO3BpalLaem pesynbTaT
END
'pass two-byte' 780-Assembler Page: 2

Mocne BbINOAHEHMA NporpamMMbl ByayT HanevaTaHbl Yucna 1047 n 23680.

Kak Bbl 3ameTunu, nporpammbl Ha a3blke MSX BASIC oTnn4aroTcsa (hakKTUYeCKM TOJbKO AOMYCTUMBIM LMaNa30HOM
nepenaBaemMblx yHKUMM USR 3HaveHmin. OTnmyeH xe cnocob nx obpaboTku B nognporpamme: BbizoB &h2F8A nnn &h521F.

1.6. OpraHusaumsa cBasen ¢ NnporpaMMaMm Ha a3bike C

OCHOBHble BOMPOCHI, KOTOPbIE HY)XKHO UMETb B BMAY MPW OpraHuM3auuy CBA3el NporpaMM, HanMcaHHbIX Ha A3bike C C
nporpaMMamu Ha si3blke accembnepa, — 3T0 NOPAAO0K Nepenayn NnapameTpoB, NpaBuIa HaNnMCaHUs UMEH N pelakTUpoBaHme
cBA3en.

1.6.1. Nepepavya napameTpoB

Mepenaya napameTpoB AN PyHKUKUIA A3blka C C PUKCUMPOBAHHLIM YMC/IOM MapaMeTpPoB MOoAYMHEHa cleaylollemy
cornalleHuto o cesa3ax: Mepsblit NapameTp nepegaeTcs:

® yepes perucTp A, ecnv oH 3aHUMaeT ofuH 6anT;
e yepes napy HL, ecnn 3aHuMaeT aBa balTa.

BTopoi n TpeTuin napameTpbl NepefaoTCcsa COOTBETCTBEHHO Yepe3 perncTtpbl E u C nam yepes DE n BC. OcTaNbHble
napamMeTpbl 3aMnCbIBAOTCA B CTEK, No 2 HaliTa Ha NapamMeTp He3aBWCMMO OT Tuna. B cnyyae yHKLMM C NepeMeHHbIM
4MCNOM MapaMeTPOB KOJMYECTBO NapaMeTpPoB nepepaeTcs yepes HL, Bce mapaMeTpbl 3aMMCbIBAlOTCA B CTEK Mo ABa 6alTa
He3aBMCMMO OT Tuna. PesynbTaT Ntobon dyHKUMM nomewaetcsa B A (char) unm B HL (int n gpyrue Tunbl). NapameTpsbl U3
cTeka ybupaeT Bbi3blBatowan PpyHkUMS. Mpu BbIX0Ae M3 Bbi3biBaeMOW (GYHKLUWM 3HaYeHne SP fo/KHO ObiTb paBHbLIM
3HAYEHUIO NPU BXOAE.

1.6.2. CuMmBONIMYECKME UMEHA

TpaHcnsaTop A3bika MSX-C pacno3HaeT nepsble 16 CMBOJIOB MMEH. BHelLHMe nMeHa pacno3HaloTCa No NepBbiM 6 CMBOJIAM.
Mpw chnare -1 cg B NOJly4eHHOM TeKCTe Ha acceMbnepe bynet 6onee 6 cumBonos. OTMeTuMm, 4To ASCIl C 3amMeHsAeT npu
KOMNUAALMU CUMBOJ «_» Ha «@», @ K KaXXA0MYy CMBOJIMYECKOMY MMEHU, ABNAIOLLEMYCSA BHELIHER CChIIKON 1 rnobanbHowi
NepeMeHHON N COCTOALWEMY MEHEE YeM M3 6 CMBOJIOB, MPUMMCLIBAET CrpaBa TOT XXe CMMBOA «@». Monb30BaTeNb, MULWYLLNIA
nporpammel Ha f3blke accembiepa, AOJKEH 3TO y4nUTbIBaTb, 4T06bI MpaBubHO obpawaTbca K C-pyHKUUAM, 1 4TOBbI K ero
npouenypam MoxxHo 6bio obpalaTbcs 13 C-nporpaMm. HanpuMep, NycTb GYHKUKA Ha f3blke C MMeeT 3arofioBoK

char a _fun (argl,arg2)
int argl,arg2;
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YT06bl 06paTUTLCA K HEN N3 MPOrpaMMbl Ha A3blKe accembiepa, CleflyeT HanucaThb:

LD hi,...
LD de, ...
CALL a@fun@
LD (...),a

OyeBUAHO, YTO K MpOrpaMMam Ha f3blke accembnepa, MMeHa KOTOPbIX COAepXKaT CUMBOJ «_» WAWN HE UMEIOT Ha KOoHLe «@»
npu gaumHe meHee 6 6anT, goctyn u3 C-nporpaMm HeBO3MOXXeH. Bce rnobanbHble nepeMeHHble npu TpaHcaauum C-
nporpammel B accemMbnepHbil TEKCT nosyyaT onucatens PUBLIC, a BHelwHue cCbiikn — onucaTens EXTRN. Takoe xe
cornaweHue pabotaet B accembnepe M80.

1.6.3. TpaHchAuMA n cOOpKa pa3HOA3bIKOBbLIX MOAYJIEN

B03MO>XKHO CO34aHMe NporpaMmMm, B KOTOPbIX YacTb MOLYJIeN HannucaHa Ha s3blke acceMbriepa, a YacTb — Ha A3blke C. Yalle
BCEro OCHOBY COCTaBASIOT MPOrpamMMbl Ha A3bike C, B TOM YMC/E U FNaBHbLIA MOAY/b, @ «TOHKME» BELLUW LenaloTCa Ha f3blKe
accembnepa.

JonycTum, Mbl pa3paboTany cieayoLine NoanporpaMmsl Ha A3bike accembnepa:

MSX.M-80 1.00 01-Apr-85 PAGE 1
.Z80
PUBLIC KillBf@
PUBLIC InKey@
PUBLIC Wait@
; === y4nctka bydepa knaBuaTypsbl

0000 F7 KillBf@: RST 30h
0001 00 DB 0
0002 0156 DWw  156h
0004 C9 RET

; === BBOJ KOJa HaXXaToN KNaBuULLK

;=== BbIxo4: [a]=0, ecnn HM4ero He HaxaTo,

: === nHade - [al] - KoA HaxaTow KNaBuvLIK

0005 AF InKey@: XOR A 5 4NCTUM A

0006 F7 RST 30h ; HaXaTo 4yTo-HMbyab ?
0007' 00 DB 0O

0008' 009C DW  9Ch

Q00A' C8 RET Z ; €CJZIN HET - BbIX0A,
000B' F7 RST 30h ; WHaye bepem Kop
000C' 00 DB 0

000D 009F DW  9Fh

000F' C9 RET

; === 0XUAaHWe HaXxaTus KNaBuLLn
; === BX04 [a] - Kopg cvMBOna, KOTOPbLIN HYXKHO XAaTb

0010 CD 0000 Wait@: CALL KillBf@
0013 47 LD B,A
0014" CD 0005 CALL InKey@
0017’ B8 CP B
0018 20 FA JR NZ,$-4
001A" (6°] RET

END

Ecnv 3Tu nognporpaMmsl 3anucaThb B (hain keys.MAC, TO NOAYYUTb U3 HEro (aia Tuna REL MOXXHO KOMaHAOM:
A>m80 =Keys.mac/L
Tenepb NpmBeAeM UCXOLHbIA TEKCT NPOrpaMMbl Ha f3blke C, Bbi3bIBAIOLLEN 3TW NOAMPOrpaMMbl Ha s3bike accembrnepa.

#include <stdio.h>
main()
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VOID KillBf(); /* onucaHusa nognporpamm */
VOID Wait();
char InKey();

KillBf(); /* 4nctum bydep 1 Kaem HaxaTus noboi knasuwmn */
while(InKey() == '\0');

printf("%s\r\n\n"," .... ");

Wait(' '); /* Xpem HaxaTus npobena */

printf("ss\r\n"," ::::");

}

Ana TpaHCnauUn 1 pedakTMpoBaHua cbaﬂnos exam.C 1 keys.REL MOXXHO BbINOJIHUTL CliedyoLlne KoMaHabl:

cf -me exam

cg exam

m80 =exam.asm

180 ck,exam,keys,clib/s,crun/s,cend,exam/n/e:xmain
exam
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